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The research was carried out during a three years experimental period, 2012 – 2014, within an experimental plot 
populated by oak trees of different ages, located in the Forestry Direction Reghin, County of Hunedoara. The evolution 
of the climatic factors, and attack degrees of Forestry Direction Reghin, County of Hunedoara and powdery mildew was 
monitored. In the end of the experimental period, one may find that while the mean values of the climatic factors exhibit 
discontinuous evolutions, the attack degrees of the progressively increased from the year 2012 to 2014, from 39.67% to 
44.43% for the European oak leaf roller, while for the powdery mildew it increased from 20.23% to 26.93%. 
 






The main elements, which characterize the 
trees, in a forest, are: composition, consistency, 
density, the texture, the degree of shading of the 
stand, the mean diameter and the bottom surface of 
the tree [3, 6]. 
By composition, one may understand the 
number of species that represent the structure of the 
trees and extent of their participation. The species 
may be mentioned by their shortened names, and the 
proportion of their participation is typically 
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Function of the number of participant species, 
the trees may be classified in: 
 pure (exclusive constituted of a single 
species); 
 practically pure (when predominant specie 
participate with, at least, 90% of the total number 
of trees – young trees,  of total basic area or tree 
volume – old trees, respectively; 
 mixed (of mixture), made up of two or 
several species, and where each one participate 
with at least 10 – 20% of tree composition [4, 6]. 
The species which represent at least 10% of 
composition are called disseminate and they are 
mentioned without naming their share in the whole 
composition. In their turn, the mixed trees may be 
differentiated according to the way of component tree 
grouping, in two categories: 
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 uniform mixtures (regularly), where different 
tree species are grouped with a certain regularity 
(rows, stripes, as the case of plantations); 
 irregular mixtures (irregularly), where the species 
are mixed in a totally random manner [1, 6]. 
According to their duration, the tree mixtures, 
in a forest, are divided in permanent (when all species 
from a mixture reach the age of exploiting) and 
temporary, when, sooner or later, one or several 
species are eliminated from the considered mixture 
[2, 6].According to the areas occupied by the 
exemplars of a certain tree species in a given area, is 
over 5.000 m2, it forms a pure tree composition.The 
aim of our paper is to emphasize the evolution of 
considered mites and pathogen upon oak trees in 
specific climatic conditions. 
 
2. Material and Method 
 
Within our research, carried out during a three 
years period, the biological material consists of oak 
trees (Qurecus robur), of different ages. The 
experimental field is located in an oak forest 
(45051’0’’ N şi 2300’36’’ E), which is the property of 
the Forestry Direction Reghin, County of Hunedoara. 
The attack of European oak leaf roller (Tortrix 
viridana L.) and powdery mildew (Microsphaera 
abbreviata L.) was monitored. The monitoring 
activity was carried out taking into account the 
national norms [7], during April – September of each 
experimental year (2012, 2013, and 2014). A mobile 
climatic station was used for climatic data recording. 
The attack degrees were recorded twice a week, 
according to the methodology of monitoring and 
calculation described by Oroian, 2012 [5]. 
The statistical package IBM SPSS Statistics v. 
20, was used for calculation of basic statistics 
(means, parameters of dispersion), and significance 
of differences, using the ”t” test. 
 
3. Results and Discussions 
 
The study developed during the mentioned 
period 2012 – 2014, between April and August, within 
experimental field located in the County of 
Hunedoara, emphasize the different evolutions of the 
climatic conditions and attack degrees of Tortrix 
viridana L. and Microsphaera abbreviata L. (Table 1).  
Table 1. The averages and parameters of dispersion of the climatic regimen and Tortrix viridana L. and 
Microsphaera abbreviata L. attack degree in April – August during 2012 – 2014 






t (0C) 153 17.41 ± 0.38 4.72 5.00 26.00 -0.66 0.18 
P (hPa) 153 11.22 ± 0.33 4.13 -1.00 18.00 -0.66 0.25 
Pr (0C) 153 1015.36 ± 0.39 4.81 1001.00 1027.00 -0.35 0.36 
V (km) 153 12.75 ± 0.19 2.39 6.00 19.00 0.50 0.79 
vv (km/h) 153 7.57 ± 0.24 3.00 3.00 21.00 1.52 3.08 
H (%) 153 60.13 ± 1.16 14.32 35.00 94.00 0.38 0.73 
Pp (mm) 153 2.57 ± 0.49 6.01 0.00 32.00 3.21 10.27 
ADF% 30 20.23 ± 1.95 10.69 7.21 35.14 0.18 1.72 






t (0C) 153 18.63 ± 0.44 5.47 3.00 28.00 -0.66 0.04 
P (hPa) 153 10.60 ± 0.33 4.14 -6.00 18.00 -1.13 2.25 
Pr (0C) 153 1013.76 ± 0.46 5.65 995.00 1026.00 -0.83 1.30 
V (km) 153 12.44 ± 0.19 2.39 6.00 19.00 0.97 1.60 
vv (km/h) 153 9.94 ± 0.32 3.95 3.00 23.00 0.75 0.18 
H (%) 153 66.69 ± 1.08 13.31 39.00 94.00 -0.18 0.97 
Pp (mm) 153 1.74 ± 0.34 4.14 0.00 22.10 2.87 8.04 
ADF% 30 26.37 ± 2.10 11.53 9.12 41.72 0.12 1.43 






t (0C) 153 16.59 ± 0.37 4.64 4.00 27.00 0.43 0.49 
P (hPa) 153 1013.68 ± 0.32 3.93 999.00 1023.00 0.54 0.84 
Pr (0C) 153 11.18 ± 0.32 3.92 2.00 18.00 0.58 0.38 
V (km) 153 12.37 ± 0.16 1.97 7.00 18.00 0.31 1.00 
vv (km/h) 153 7.63 ± 0.26 3.25 3.00 21.00 1.61 3.17 
H (%) 153 70.52 ± 0.92 11.40 41.00 97.00 0.11 0.21 
Pp (mm) 153 2.87 ± 0.52 6.48 0.00 44.96 3.95 18.27 
ADF% 30 26.93 ± 2.13 11.67 9.17 44.12 0.07 1.29 
ADT% 30 44.43 ± 2.79 15.27 21.14 62.55 0.27 1.64 
Note: t – temperature; p – pressure; Pr – dew point; V – visibility; vwind – wind velocity; H – humidity; Pp – rain regimen; ADT – 
Tortrix viridana L. attack degree; ADF – Microsphaera abbreviata L. attack degree. 
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Except rainfall regimen, all experimental years 
are characterized by a normal distribution of the 
values of the monitored parameters, as Skewness and 
Kurtosis values show (Table 1). 
The biggest mean temperature, expressed by 
the entire experimental period was recorded in 2013, 
18.630C, followed by the mean temperature recorded 
in 2012 – 17.410C, close to the value obtained in the 
last experimental year 2014, 16.590C, respectively 
(Table 1). Concerning the humidity and rainfall 
regimen, the biggest values are reported in the last 
experimental year 2014 - 70.52% and 2.87 mm, 
respectively (Table 1). 
The smallest value of the mean humidity is 
reported for the experimental year 2012 – 60.13%, 
while in the year 2013 a value intermediary of other 
two analyzed experimental years, 66.69% 
respectively (Table 1).  
Concerning the harmful factors, 
preponderantly represented by the European oak leaf 
roller (Tortrix viridana L.) and powdery mildew 
(Microsphaera abbreviata L.), by all experimental 
years, superior values are reported for the European 
oak leaf roller, compared to powdery mildew attack 
degree, were recorded. We also note that for both 
Tortrix viridana L. (AG = 44.43%), and 
Microsphaera abbreviata L. (AG = 26.93%), the 
biggest attack degrees are recorded in the last 
experimental year 2014, which is characterized by 
the biggest humidity of the entire experimental 
period (Table 1). 
Testing the significance of the differences 
between the values of the monitored climatic factors, 
and attack degrees of the European oak leaf roller and 
powdery mildew recorded in experimental years 
2013 and 2012 results in different findings. Thus, 
superior values are reported in 2013, for temperature 
with 1.228 0C, statistically assured at significance 
threshold of 5%, of wind velocity with 2.373 km/h at 
significance threshold of 0.1%, as well as for the 
attack degrees – with 6.143 %, statistically assured at 
significance threshold of 5%, for powdery mildew, 
and with 3.380% for European oak leaf roller, but this 
difference is not statistically assured at significance 
threshold of 0.5% (Table 2). Superior values are 
reported in 2012 for the atmospheric pressure, dew 
point, visibility, rainfall regimen and humidity. 
Statistically significant differences may be noted for 
the dew point bigger in average by 1.601 0C in 2012 
compared to 2013 (p < 0.05) and humidity bigger 
with 6.490% (p < 0.001) in 2012 compared to the 
mean value reported for the experimental period of 
the year 2013 (Table 2). 
The comparison between the values of the 
attack degrees reported in 2012 with those reported 
in 2014, shows that superior attack degrees of the 
European oak leaf roller and powdery mildew are 
superior in 2012, the differences being even bigger 
compared to those recorded if comparison is made 
with values reported for 2013, with 6.701% 
concerning the powdery mildew attack, statistically 
assured at significance threshold of 5% and with 
4.764% for European oak leaf roller, but this 
difference is not statistically assured at significance 
threshold of 5% (Table 3).  
The mean temperature of the experimental 
period corresponding to the experimental year 2014 
is bigger by 0.8110C to that reported for 2012, but the 
difference is statistically not assured at significance 
threshold of 5%. Concerning the other climatic 
parameters monitored, superior values reported in 
2014 compared to 2012 are recorded for pressure 
with 0.679 hPa statistically assured at significance 
threshold of 0.1%, dew point with 0.0390C, visibility 
with 0.373 km and rainfall regimen with 0.197 mm, 
but the last three ones being statistically not assured 
at significance threshold of 5%. The wind velocity 
and humidity had superior mean values in 
experimental year 2014, with 0.059 km/h, differences 
statistically not assured at significance threshold of 
5%, and with 10.268%, respectively, statistically 
assured at significance threshold of 0.1% (Table 3). 
 
Table 3. The significance of differences between the climatic regimen and Tortrix viridana L. and şi 
Microsphaera abbreviata L. attack degrees correspondent to experimental years 2012 and 2013 
Issue 𝑋2012 − 𝑋2013  DF t p 
t (0C) -1.228* 304 -2.104 0.036 
P (hPa) +0.614ns 304 +1.298 0.195 
Pr (0C) +1.601** 304 +2.667 0.008 
V (km) +0.301ns 304 +1.099 0.273 
vv (km/h) -2.373*** 304 -5.292 < 0.001 
H (%) - 6.490*** 304 4.137 < 0.001 
Pp (mm) +0.824ns 304 +1.394 0.164 
ADF% -6.143* 58 -2.105 0.039 
ADT% -3.380ns 58 -0.937 0.352 
Note: t – temperature; p – pressure; Pr – dew point; V – visibility; vwind – wind velocity; H – humidity; Pp – rain regimen;  ADT – 
Tortrix viridana L. attack degree; ADF – Microsphaera abbreviata L. attack degree. 
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Table 4. The significance of differences between the climatic regimen and Tortrix viridana L. and 
Microsphaera abbreviata L. attack degrees correspondent to experimental years 2012 and 2014 
Issue 𝑋2012 − 𝑋2014 DF t p 
t (0C) +0.811ns 304 +1.515 0.130 
P (hPa) +0.679*** 304 +3.342 < 0.001 
Pr (0C) +0.039ns 304 +0.085 0.932 
V (km) +0.373ns 304 +1.488 0.137 
vv (km/h) -0.059ns 304 -0.164 0.869 
H (%) -10.268*** 304 -6.931 < 0.001 
Pp (mm) +0.197ns 304 +0.281 0.778 
ADF% -6.701* 58 -2.138 0.023 
ADT% -4.764ns 58 -1.131 0.194 
Note: t – temperature; p – pressure; Pr – dew point; V – visibility; vwind – wind velocity; H – humidity; Pp – rain regimen;  ADT – 
Tortrix viridana L. attack degree; ADF – Microsphaera abbreviata L. attack degree. 
 
If analyzing the differences between the 
climatic parameters and attack degrees monitored 
within the present study, between the years 2013 and 
2014, superior values may be emphasized in the year 
2014, for temperature with 2.0390C, for wind 
velocity with 2.314 km/h, both of them statistically 
assured at significance threshold of 0.1%, for 
pressure with 0.078 hPa and visibility with 0.072 km, 
but the last two ones being statistically not assured at 
significance threshold of 5% (Table 4). The climatic 
conditions of the year 2014 emphasize when 
compared to those reported for 2013, that the latest 
experimental year was the wettest of the entire 
experimental period, the differences reported 
between the values compared between those obtained 
in 2013 and 2014 showing superior values for 2014 
for humidity, with 3.778% (p < 0.01), and for rainfall 




Table 4. The significance of differences between the climatic regimen and Tortrix viridana L. and 
Microsphaera abbreviata L. attack degrees correspondent to experimental years 2012 and 2014 
Issue 𝑋2013 − 𝑋2014 DF t p 
t (0C) +2.039*** 304 +3.517 < 0.001 
P (hPa) +0.078ns 304 +0.140 0.888 
Pr (0C) -0.575ns 304 -1.247 0.213 
V (km) +0.072ns 304 +0.286 0.774 
vv (km/h) +2.314*** 304 +5.595 < 0.001 
H (%) -3.778** 304 -2.670 0.007 
Pp (mm) -0.627ns 304 -1.035 0.301 
ADF% -0.560ns 58 -0.186 0.852 
ADT% -1.384ns 58 -0.353 0.725 
Note: t – temperature; p – pressure; Pr – dew point; V – visibility; vwind – wind velocity; H – humidity; Pp – rain regimen;  ADT – 
Tortrix viridana L. attack degree; ADF – Microsphaera abbreviata L. attack degree. 
 
 
The attack degree of the European oak leaf 
roller reported in 2014 was superior compared to that 
reported in 2013 with 1.384%, while the attack 
degree of the powdery mildew, also, was superior in 
2014 compared with 2013 with 0.560%, the 
differences being statistically not assured at 




The study of the means and significances of the 
differences between the means of the climatic factors 
and attack degrees of the powdery mildew 
(Microsphaera abbreviata L.) and European oak leaf  
roller  (Tortrix viridana L.) reported by all three 
experimental years, 2012 – 2014, emphasizes that the 
attack degrees progressively increased from the year 
2012 – when for powdery mildew is reported the 
value of AG = 20.23% and European oak leaf 
roller the value of AG = 39.67% - up to the year 2014, 
when these values reached AG = 26.93% for the 
powdery mildew and AG = 44.43% for the European 
oak leaf roller.  
By entire experimental period, 2012 – 2014, 
concerning the mean values of the temperature, dew 
point, pressure, wind velocity, visibility, humidity, 
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